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Structure in the Des Moines Series at 
Redfield, Iowa 
By CHARLES s. GWYNNE 
l"{TRODUCTION 
This paper describes structure of the Des Moines series in the 
shale pit of the Adel Clay Products Company at Redfield, Dallas 
County as at present (1951) exposed. 
An anticline of major dimensions is known to be present in the 
vicinity of Redfield. The first description was by Leonard ( 1898, 
p. 90-91). Dille 11926, p. 194-195) described the structure as it 
was known at the time, after exploratory wells had been drilled for 
oil and gas. Norton ( 1912, p. 811-922) made no mention of it 
when writing on the underground water of the central district. 
Other exploratory wells have been drilled in the vicinity of Redfield 
within the past 25 years. Undoubtedly the results of this drilling 
have thrown further light on the general structure of the area. 
The structure at the shale pit is not a usual one for the exposures 
of shale of the Des Moines series in Iowa. Most of those in which 
details of structure or stratigraphy are clear are in shale pits of 
ceramic plants. The writer has observed many of these over the 
years, and has rarely noted anything suggestive of disturbance. The 
structure of the exposure to be described is considered to be unusual 
in this respect and to be worth putting on record. A permanent 
record of these minor structures seems to be especially desirable as 
continued operation of the pit and deterioration of depleted portions 
of it will destroy the evidence. Observations to date do not permit 
detailed explanation of the structures and for the present no attempt 
will be made to relate these structural features to the major struc-
ture. 
DESCRIPTION 
The pit is about three-quarters of a mile east of Redfield on the 
north side of the valley of Raccoon River in the NE% NW% sec. 3, 
T. 78 N., R. 29 W., (Union Township), Dallas County. It is on the 
margin of the area of Wisconsin glaciation, and is thinly covered 
with drift. Workings began low on the slope of the valley in about 
1920, and have continued northeastward into the slope and upland 
a distance of a few hundred yards. The writer had visited this pit 
at times between 1927 and 1940, and had noted nothing unusual 
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about the structure. The beds appeared to be flat-lying or nearly 
so. The operations of a planing machine had always left the walls 
in such condition that details of structure and stratigraphy were 
clearly visible. 
The operations to date have removed the shale from an estimated 
area of approximately 5 acres (Fig. 1). At present the planer is 
working (A of Fig. 1) south of a large depleted area and the walls 
Figure I. 
Scale. in Feef 
Sketch Map, Shale Pit of the Adel Clay Products Co. Letters refer to 
places discussed in text. 
recently made expose shale in what might best or simply be described 
as a disturbed condition (Fig. 2). The south wall (B of Fig. 1) of 
a cut a few rods wide discloses at least 2 low-angle faults, with an 
apparent dip approximately eastward of 15 to 20 degrees. Below 
the lowest fault the strata have an apparent westward dip of about 
30°. Above it they dip eastward, at a slight angle to the prominent 
faults, or parallel with them. The comparable strata of the north 
wall (Fig. 3 and C of Fig. 1) also have a pronounced eastward dip 
and what appeared to the writer to be faults of small displacements. 
These beds are overlain by about 6 feet of shale or clay, purplish at 
the base. These overlying beds appear to be approximately hori-
zontal and are thus in striking contrast with the underlying disturbed 
shale. The contact with disturbed strata appears to the writer to be 
unconformable. 
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Figure 2. Sketch of Walls of Cut at B and C of Figure 1. The lower sketch is at A and the upper at B of figure I. 
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Figure 3. North Wall of Cut Leading to Planer. Part of the wall shown in 
Figure 2. 
Strata on the east side of the pit in which the planer is at present 
working (D of Fig. 1) all appear to be nearly hor-izontal and un-
disturbed. However, this face has several thin limonitic seams, 
.approximately horizontal, which may represent planes along which 
movement has taken place. The suggestion is made that this work-
ing face may be along the strike of the faults. Strata of the west 
face (E of Fig. 1) of the pit show complex structure of the same 
sort as described for the cut into the pit. 
The material affected by the faults is almost entirely a gray silty 
shale, lacking in key beds. At the west end of the cut exposing the 
faulted beds (B and C of Fig. 1) the lower part of the section is a 
maroon shale. The gray shale has abundant lenses of soft siltstonP 
up to an inch in thickness and a foot or so in cross-section. These 
resist weathering better than the intervening shale and project slight-
ly from the surface. The stratification is particularly apparent be-
cause of these. The disturbance is evident from the variable tilt of 
the stratification and from the planes which cut the section. No 
slickensides have been found. The amount of movement on any of 
the possible faults can not be determined, because of the absence of 
key beds. 
At the time of the author's study of the shales and clays of Iowa 
(Gwynne, 1943, p. 305-308 ) he was able to distinguish 7 members 
at this pit of the Adel Clay Products Company. The material now 
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exposed in this cut, the part affected by the faulting, is believed to 
be members 1 and 2 of the earlier description, made when the op-
erations and the working face were south of the area shown in 
figure 1. The absence of the upper members suggests faulting be-
tween the 2 locations. 
The walls of the large depleted area at the north is slumped 
and covered with slope wash. However, the zone of purplish 
underclay, forming the top of the section at the planer cut, can be 
distinguished. This has a north-eastward dip estimated to be ap-
proximately 10 degrees, notable for the amount and the distance 
over which it is apparent. 
SUMMARY 
Higher strata in the recent workings of the Adel Clay Products 
Company plant have an estimated northeastward dip of approx-
imately 10°. Underlying this, gray silty shale approximately 25 
feet thick, has been considerably affected by small scale faulting. 
The faults dip generally eastward or southeastward, but some of the 
lower beds have an apparent westward dip. The disturbance in the 
shale may have taken place when the sediments were unconsolidated, 
but this is not believed to be the case. In any event, these beds of 
the Des Moines series at Redfield have also been affected by post-
depositional stresses, resulting in the complex structure in the gray 
shale and the northeastward dip of the overlying purplish underclay. 
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